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DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
December 21 , 201 0, has been entered. No claims are added or canceled. Claims 1 1 , 
12, 14-18 and 20-23 currently pending. 

2. The amendment to claim 20 is acknowledged. The previous objection to claim 20 
is withdrawn. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 11, 12, 14-17, 20, 22 and 23 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Fukuyama et al., U.S. Patent No. 6,831,406 B1, in view of 
Seo et al., U.S. Patent Application Publication No. 2002/0113546 A1. 

5. With regard to claim 11, in figure 8, Fukuyama discloses an organic EL device 
comprising: a plurality of light emitting layers (14a-c) including a red light emitting layer 
(14a), a green light emitting layer (14b), and a blue light emitting layer (14c) (col. 8, lines 
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13-31) laminated between an anode (10) and a cathode (18) (col. 3, lines 47-63); and 
an intermediate layer (16a, 16b) comprised of an organic material is provided in at least 
one location between said light emitting layers (14a-c) (col. 8, lines 38-50); wherein the 
red light emitting layer (14a) is formed in contact with a hole transporting layer (12) that 
is formed on the anode (col. 8, lines 13-31). 

6. Fukuyama does not expressly disclose 1) that said intermediate layer has an 
electron blocking property and a hole transporting property or 2) that the green light 
emitting layer comprises a hole transporting material and an electron transporting 
material. 

7. 1) Figure 8 of Fukuyama is understood to be a combination of the embodiments 
shown in figure 3, where an intermediate layer (16b) is formed of an electron 
transporting material, and figure 7, where having three distinct light emitting layers (14a- 
c). Figure 4 teaches an embodiment where an intermediate layer (1 2a) is formed of a 
hole transporting material (col. 7, lines 12-18), so the holes may be efficiently 
transported to each emission layer (col. 7, lines 19-21) 

8. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the embodiment of Fukuyama figure 8 as a combination of 
the embodiments of figures 4 and 7, where said intermediate layer has an electron 
blocking property and a hole transporting property, as taught in figure 4, so the holes 
may be efficiently transported to each emission layer. 

9. 2) Fukuyama teaches that the green light emitting layer may comprise a 
combination of charge transporting materials and green light emitting materials (col. 6, 
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lines 21-56), however it does not expressly disclose that the green light emitting layer 
comprises a hole transporting material and an electron transporting material. 

1 0. Seo, in figure 7, teaches an organic EL device having a red (508), a green (507), 
and a blue (505) light emitting layer laminated between an anode (501) and a cathode 
(503) where the green light emitting layer (507) comprises a hole transporting material 
(a-NPD) and an electron transporting material (DPVBi) [0142-0146]. 

11. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Fukuyama device where the green light emitting layer 
comprises a hole transporting material and an electron transporting material, as taught 
by Seo, because the green light emitting layer of Fukuyama figure 8, is between the red 
and blue light emitting layers and it is necessary to transport both holes and electrons 
through the green light emitting layer so that both the red and blue light emitting layers 
have efficient emission. 

12. With regard to claim 12, in the device described in the rejection of claim 1 
above, where the intermediate layer has an electron blocking property and a hole 
transporting property, a HOMO-LUMO energy gap of the intermediate layer is greater 
than a HOMO-LUMO energy gap of at least one material constituting the light emitting 
layers disposed adjacent to the intermediate layer (energy gap property is inherent to 
the materials discloses). 

1 3. With regard to claim 14, in figure 8, Fukuyama discloses that the intermediate 
layer (16b) is provided at least between the green light emitting layer (14b) and the blue 
light emitting layer (14c), and in the device described in the rejection of claim 1 above, 
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where the intermediate layer has an electron blocking property and a hole transporting 
property, the intermediate layer restricts the injection of electrons into the green light 
emitting layer and promotes the injection of holes in to the blue light emitting layer. 

14. With regard to claim 15, in the device described in the rejection of claim 1 
above, where the intermediate layer has an electron blocking property and a hole 
transporting property, the LUMO energy level of the intermediate layer having a hole 
transporting property is higher than a LUMO energy level of an electron transporting 
component in the green light emitting layer. 

15. With regard to claim 16, in figure 8, Fukuyama discloses that the intermediate 
layer (16a) is provided at least between the red light emitting layer (14a) and the green 
light emitting layer (14b), and in the device described in the rejection of claim 1 above, 
where the intermediate layer has an electron blocking property and a hole transporting 
property, the intermediate layer restricts the injection of electrons into the red light 
emitting layer and promotes the injection of holes in to the green light emitting layer. 

1 6. With regard to claim 17, in the device described in the rejection of claim 1 
above, where the intermediate layer has an electron blocking property and a hole 
transporting property, the LUMO energy level of the intermediate layer having a hole 
transporting property is higher than a LUMO energy level of an electron transporting 
component in the red light emitting layer. 

1 7. With regard to claim 20, in figure 8, Fukuyama discloses an organic EL device 
comprising: and anode (10); a hole transport layer (12) on the anode (10) (col. 3, lines 
47-63); a plurality of light emitting layers (14a-c) including a red light emitting layer 
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(14a), a green light emitting layer (14b), and a blue light emitting layer (14c) laminated 
on the hole transport layer (12) such that the red light emitting layer (14a) is formed in 
contact with the hole transport layer (12) that is formed directly on the anode (10) (col. 
8, lines 13-31); an electron transport layer (16c) formed on the blue light emitting layer 
(14c); a cathode (18) formed on the electron transport layer (16c) (col. 3, lines 47-63); 
an intermediate layer (16b) comprised of an organic material provided between the blue 
light emitting layer and the green light emitting layer, wherein the red light emitting layer 
(14a) is configured so that a portion of the holes injected through the hole transport 
layer (1 2) are re-coupled in the red light emitting layer to give red light emission and a 
remainder of the holes are transported into the green light emitting layer (col. 8, lines 
13-31). 

1 8. Fukuyama does not expressly disclose 1) that said intermediate layer has an 
electron blocking property and a hole transporting property or 2) that the green light 
emitting layer comprises a hole transporting material and an electron transporting 
material. 

19. 1) Figure 8 of Fukuyama is understood to be a combination of the embodiments 
shown in figure 3, where an intermediate layer (16b) is formed of an electron 
transporting material, and figure 7, where having three distinct light emitting layers (14a- 
c). Figure 4 teaches an embodiment where an intermediate layer (1 2a) is formed of a 
hole transporting material (col. 7, lines 12-18), so the holes may be efficiently 
transported to each emission layer (col. 7, lines 19-21) 
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20. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the embodiment of Fukuyama figure 8 as a combination of 
the embodiments of figures 4 and 7, where said intermediate layer has an electron 
blocking property and a hole transporting property, as taught in figure 4, thereby 
restricting the injection of electrons into the green light emitting layers and promoting the 
injection of holes into the blue light emitting layer, so the holes may be efficiently 
transported to each emission layer. 

21 . 2) Fukuyama teaches that the green light emitting layer may comprise a 
combination of charge transporting materials and green light emitting materials (col. 6, 
lines 21-56), however it does not expressly disclose that the green light emitting layer 
comprises a hole transporting material and an electron transporting material. 

22. Seo, in figure 7, teaches an organic EL device having a red (508), a green (507), 
and a blue (505) light emitting layer laminated between an anode (501) and a cathode 
(503) where the green light emitting layer (507) comprises a hole transporting material 
(a-NPD) and an electron transporting material (DPVBi) [0142-0146]. 

23. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Fukuyama device where the green light emitting layer 
comprises a hole transporting material and an electron transporting material, as taught 
by Seo, such that some of the holes transferred from the red light emitting layer are re- 
coupled in the green light emitting layer to give green light emission and the remainder 
of the holes are transported into the blue light emitting layer, and such that some of the 
electrons injected from the blue light emitting layer contribute to green light emission 
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and the remainder of the electrons are transported into the red light emitting layer, 
because the green light emitting layer of Fukuyama figure 8, is between the red and 
blue light emitting layers and it is necessary to transport both holes and electrons 
through the green light emitting layer so that both the red and blue light emitting layers 
have efficient emission. 

24. With regard to claim 22, in the device described in the rejection of claim 1 
above, where the intermediate layer has an electron blocking property and a hole 
transporting property, a HOMO-LUMO energy gap of the intermediate layer is greater 
than a HOMO-LUMO energy gap of all the materials constituting the light emitting layers 
disposed adjacent to the intermediate layer (energy gap property is inherent to the 
materials discloses). 

25. With regard to claim 23, in figure 8, Fukuyama discloses an organic EL device 
comprising: a plurality of light emitting layers (14a-c) including a red light emitting layer 
(14a), a green light emitting layer (14b), and a blue light emitting layer (14c) (col. 8, lines 
13-31) laminated between an anode (10) and a cathode (18) (col. 3, lines 47-63); and 
an intermediate layer (16a, 16b) comprised of an organic material is provided in at least 
one location between said light emitting layers (14a-c), said intermediate layer having 
an electron transporting property and a hole blocking property (col. 8, lines 38-50); 
wherein the red light emitting layer (14a) is formed in contact with a hole transporting 
layer (12) that is formed on the anode (col. 8, lines 13-31). 

26. Fukuyama teaches that the green light emitting layer may comprise a 
combination of charge transporting materials and green light emitting materials (col. 6, 
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lines 21-56), however it does not expressly disclose that the green light emitting layer 
comprises a hole transporting material and an electron transporting material. 

27. Seo, in figure 7, teaches an organic EL device having a red (508), a green (507), 
and a blue (505) light emitting layer laminated between an anode (501) and a cathode 
(503) where the green light emitting layer (507) comprises a hole transporting material 
(a-NPD) and an electron transporting material (DPVBi) [0142-0146]. 

28. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Fukuyama device where the green light emitting layer 
comprises a hole transporting material and an electron transporting material, as taught 
by Seo, because the green light emitting layer of Fukuyama figure 8, is between the red 
and blue light emitting layers and it is necessary to transport both holes and electrons 
through the green light emitting layer so that both the red and blue light emitting layers 
have efficient emission. 

29. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukuyama and Seo, as applied to claim 11, further in view of Yamazaki et al., U.S. 
Patent Application Publication No. 2004/0012331 A1. 

30. With regard to claim 11, in figure 8, Fukuyama discloses an organic EL device 
comprising: a plurality of light emitting layers (14a-c) including a red light emitting layer 
(14a), a green light emitting layer (14b), and a blue light emitting layer (14c) (col. 8, lines 
13-31) laminated between an anode (10) and a cathode (18) (col. 3, lines 47-63); and 
an intermediate layer (16a, 16b) comprised of an organic material is provided in at least 
one location between said light emitting layers (14a-c) (col. 8, lines 38-50); wherein the 
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red light emitting layer (14a) is formed in contact with a hole transporting layer (12) that 
is formed on the anode (col. 8, lines 13-31). 

31 . Fukuyama does not expressly disclose 1) a color filter on the light take-out 
surface, 2) that said intermediate layer has an electron blocking property and a hole 
transporting property or 3) that the green light emitting layer comprises a hole 
transporting material and an electron transporting material. 

32. 1) Yamazaki teaches an organic EL device with a color filter on the light take-out 
surface side [0061]. 

33. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Fukuyama device where a color filter is disposed on the 
light take-out surface, as taught by Yamazaki, so that red, green and blue light may be 
selectively emitted. 

34. 2) Figure 8 of Fukuyama is understood to be a combination of the embodiments 
shown in figure 3, where an intermediate layer (16b) is formed of an electron 
transporting material, and figure 7, where having three distinct light emitting layers (14a- 
c). Figure 4 teaches an embodiment where an intermediate layer (1 2a) is formed of a 
hole transporting material (col. 7, lines 12-18), so the holes may be efficiently 
transported to each emission layer (col. 7, lines 19-21) 

35. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the embodiment of Fukuyama figure 8 as a combination of 
the embodiments of figures 4 and 7, where said intermediate layer has an electron 
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blocking property and a hole transporting property, as taught in figure 4, so the holes 
may be efficiently transported to each emission layer. 

36. 3) Fukuyama teaches that the green light emitting layer may comprise a 
combination of charge transporting materials and green light emitting materials (col. 6, 
lines 21-56), however it does not expressly disclose that the green light emitting layer 
comprises a hole transporting material and an electron transporting material. 

37. Seo, in figure 7, teaches an organic EL device having a red (508), a green (507), 
and a blue (505) light emitting layer laminated between an anode (501) and a cathode 
(503) where the green light emitting layer (507) comprises a hole transporting material 
(a-NPD) and an electron transporting material (DPVBi) [0142-0146]. 

38. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Fukuyama device where the green light emitting layer 
comprises a hole transporting material and an electron transporting material, as taught 
by Seo, because the green light emitting layer of Fukuyama figure 8, is between the red 
and blue light emitting layers and it is necessary to transport both holes and electrons 
through the green light emitting layer so that both the red and blue light emitting layers 
have efficient emission. 

39. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukuyama and Seo, as applied to claims 11 and 16 above, in further view of 
D'Andrade et al., U.S. Patent Application Publication No. 2002/0197511 A1. 

40. With regard to claim 21, all of the limitations are disclosed by Fukuyama and 
Seo, as discussed in the rejection of claims 1 1 and 1 6 above, except they do not 
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expressly disclose that the organic material for the intermediate layer includes at least 
one of TPD and CBP. 

41 . D'Andrade teaches that TPD and CBP are ideal materials with hole transport and 
electron blocking properties [0044]. 

42. At the time of invention, it would have been obvious for a person having ordinary 
skill in the art to construct the Fukuyama and Seo device described in the rejection of 
claim 16 above, where the organic material for the intermediate layer includes at least 
one of TPD and CBP, because these materials have hole transport and electron 
blocking properties, as taught by D'Andrade, and they would control the stream of 
electrons so that the device may emit excellent white light. 

Response to Arguments 

43. Applicant's arguments have been considered, but are moot in view of the new 
grounds for rejection. 

Conclusion 

44. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas A. Hollweg whose telephone number is (571) 
270-1 739. The examiner can normally be reached on Monday through Friday 7:30am- 
5:00pm E.S.T.. 

45. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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46. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

UHI 



/NIMESHKUMAR D. PATEL/ 

Supervisory Patent Examiner, Art Unit 2879 



